This study expands the definition of the poor group and attempts to delve into and make known the phenomenon of poverty in Taiwan and aims to explore the goals and possibilities of the BOP consumer market. Through a questionnaire survey and expert interviews, this research adopts the concept of sustainability to discuss the lifestyle and consumption characteristics of the BOP group and establishes a design strategic norm of the sustainable products. The findings show that the BOP group in Taiwan is new poverty or working poor and high quality and common prices are the main requirements; these should be introduced into the development model of sustainable design.
Introduction
The booming of capitalism and industry has enabled many countries to develop and prosper since the beginning of the 20th century. However, due to the implementation of the free economic market system, the gap between rich and poor in those countries continues to increase, resulting in the disappearance of a good part of the middle class and the polarization of classes. In particular, the emerging capitalists among the lower and middle classes account for more than half of the whole nation [1] . In other words, along with the progression of free trade and economic globalization, the emergence of an M-shaped society is growing more apparent and insidiously creating new concepts, such as new poverty, working poor, and varied types of poor groups among the low and mid-levels of the pyramid [2] , as shown in Figure 1 . BOP belongs to the classification of the underlying model of the economic pyramid. The economic pyramid model is based on wealth and income classification. At the top of the pyramid is the wealthy, who have a lot of opportunities to derive high income; meanwhile more than 4 billion have a daily income of less than $ 2; a huge population group found mostly in developing countries [3] [4] [5] . Then, sustainable design and development are fundamentally dedicated to satisfying the basic living needs of all human beings [6] . When reviewing the rapid emergence of many developing countries, one finds that such topics are often discussed in developed countries rather than in the fast growing developing countries with large populations at the bottom of the pyramid (BOP) [7] . But the "bottom of the pyramid" population, in fact, is not limited to developing countries; it is also widespread in industrialized countries [4, 7] .
The definition of poverty varies in different countries. Beyond absolute poverty, this study expands the definition of the poor group and attempts to delve into, and make known, the phenomenon of poverty in Taiwan. Taiwan defines poverty according to the influence of an M-shaped society and the boundary between "absolute poorness" and "relative poorness" defined by OECD [8] and Directorate General of Budget, Accounting and Statistics, Executive Yuan [9] . We should pay more attention to these two groups: "working poor" and "new poverty. " In Taiwan, such concepts refer to workers who work long hours, yet whose wage increase fails to keep pace with the inflation rate or whose wage is too little to live a reasonable quality life [10] . Such concepts can also refer to working people who are usually the breadwinners in a family and have dependent family members or children living at home [11] . Therefore, the emergence of such groups of people signifies the downfall of the middle class, which is compressed to the bottom of an M-shaped society [12] . Unfortunately, the government is unable to provide proper support to this group, which is rejected by the social assistance scheme and believes that the classification of this group is hazy [13] [14] [15] . According to a survey conducted by the Directorate General of Budget, Accounting and Statistics, Executive Yuan (DGBAS, Executive Yuan), the rates of youth unemployment and number of unemployed young people are higher in comparison with that of other groups. However, young people in the work force are very likely to work in low-paying, poorly secured, and nonstandard jobs [16] . Furthermore, as a response to global recession, the Taiwanese government has been promoting a policy of NTD 22,000 monthly salary to young graduates since 2009; however, this amount is close to the income threshold of low and middle income households in metropolitan areas, which are eligible for government subsidies [13] . To make things worse, the Consumer Price Index (CPI) has increased by 9% in the past seven years. At present, young people have undoubtedly become the best representatives of newly poor people at the bottom of the pyramid in Taiwan's M-shaped society.
In the approach of combining business development and poverty alleviation, the poor at the BOP are considered as both producers and consumers of products. The design of products is an important ingredient of this market-based approach [17] . Scholars and practitioners have shown that the problem of survival in an existing market requires responsible corporate attention and participation; business and consumers in this market can be both socially responsible and profitable [18] . Some studies on the role of multinational corporations and the ability to raise BOP markets, reduce poverty, and create profit for the poor through the sale of products have been confirmed [19] [20] [21] . Companies can transfer their ability to evaluate and adjust their organizational structure and build new functions, stimulating knowledge sharing to improve the international strategy of the pyramid base [19] .
The BOP-related literature is based on mutual value creation; important business between development and poverty reduction has not fully tested relevant propositions but only the relations between the two. There is a study on 64 companies to identify the restrictions which BOP manufacturers face. The aim was to alleviate the constraints of local producers, while also creating value for the enterprise itself [22] . Some studies suggest that consumers should understand how people experience poverty and the social potential to counter poverty. The framework points to consumer choice, the power of products/services, consumer culture, the market, and the potential research stream on relieving the hardship related to spending power [22] .
Sustainable development has become an increasingly important topic of business research and practice, along with the rapid depletion of natural resources, the concern over the disparity of wealth, corporate social responsibility, and the results of the past few decades [23] . The social concern for human well-being and sustaining ecological development are broad social goals [24] . Sustainability issues are explored in different ways and in different contexts. In the context of current and expected impact of climate change on environmental, social, and economic issues, and to achieve sustainable consumption and production of lowcarbon fossil energy, the application of social efforts has been proposed [25] . Because the design and development of discrete physical products is an important cause of today's environmental problems around the world, many methods have been introduced to make products that are more sustainable. To design new sustainable products in regard to environmental, economic and social aspects, the choice of the highest sustainability index is a multi-criteria decision problem [26] . Some scholars have stressed that sustainable development of new product development and product lifecycle are interconnected and proposed new frameworks and design methods [27, 28] .
Undoubtedly, the design phase has been widely recognized as a critical stage of a product's life cycle in the implementation of sustainability. Since the late 1990s, various sustainable design methods and techniques have been developed for sustainable product development requirements [29] . Many studies have examined the decision-making approach to sustainable product design and material selection in order to increase the likelihood of sustainable manufacturing and reduce the impact on the environment [30] [31] [32] [33] [34] . Meanwhile, the proposed products and supply chain design under the sustainable development can be addressed at the product design stage. Therefore, a large number of green products have been classified and comparison studies carried out [35] . While many studies on green product development and marketing have been proposed, the market share of many green products did not significantly change according to academic efforts and increased interest in the last decade. A major reason is that many green products on the market cannot meet consumer expectations because there is a gap between consumer expectations and the views of these products [36] . Finally, some scholars have proposed a concept of integrated product development of the BOP, considering user desirability, technological feasibility, financial viability, and earth sustainability [37] . A clear design goal is the key to any project's success; however, to achieve maximum efficiency, the project objectives require early detection and proper balance in the design process [38] .
One of today's most frequently discussed topics in the business world is how to escape from the fierce Red Sea in order to create an undisputed blue ocean [39, 40] . Based on the above, sustainable design and development is fundamentally dedicated to satisfying the basic living needs of all human beings. The emerging BOP group is the source of design strategic innovation. The model of innovative design is introduced in the sustainable design to balance economic development and environmental protection. The study can be divided into three parts with the following objectives.
(1) Through collecting the related data from relevant studies, a questionnaire survey is conducted with the BOP group to find their acceptance and awareness of green consumption, the consumption characteristics, and requirements of using products.
(2) Through expert interviews, an analysis is conducted to deduce the developing model of sustainable design along with the business opportunities related to the BOP group and to establish the developing norm.
(3) By summarizing the consumption model and requirements of the BOP group and the sustainable design norm, the developing strategies of the sustainable design are formed along with the business opportunities related to the BOP group.
Methods

Research Framework.
Since the BOP population has grown rapidly and their daily needs have increased in recent years, this research aims to explore the lifestyle and consumption characteristics of the BOP population in Taiwan. This study uses the literature analysis, a questionnaire, factor analysis, and expert interviews as research methods to construct sustainable product design strategy norms to apply to this population. At the same time, this study attempts to establish a theoretical framework to shed light on contention and ambiguities, contribute to deepening and propelling studies of Taiwan's new BOP problems, and provide directions for policy-makers.
To test the integrity of the research, a follow-up study will examine the research framework of this study through a literature analysis, as shown in Figure 2. 
Research Subjects.
This study seeks to explore the bottom of the pyramid in Taiwan, in other words, the poor socioeconomic groups of Taiwan. In light of this, as the government has failed to provide a definition of this new poor group [41] , and from the literature analysis, this study proposes the use of a salary benchmark announced in 2010 by DGBAS, the Executive Yuan, in order to classify young workers as aged under 40 (approximately 4.6 million people), and whose annual income is less than NTD 540,000 (the same level of salary in 1997), as possible members of the new poor group, who meet the criteria of being among the vast and broadlydefined poor people at the bottom of the pyramid in Taiwan. Therefore, in this study, the first stage of the investigation of the young people in Taiwan who will be provided with questionnaire surveys in order to understand the lifestyle of this population, consumption characteristics, and the market demand for green design cognition.
The second stage is based on visits to product sustainability experts, mainly from the designer's point of view to carry out in depth interviews, in order to understand the methods related to the design process for the BOP population. We expect that the result can be combined with the consumers' view and be able to establish an appropriate market design criteria.
Research
Design. This study uses questionnaires and the interview method as the main basis of the investigation; afterwards, the data and results of this study are used to construct a product to be applied to the BOP population in Taiwan.
Phase 1.
Questionnaire surveys are adopted for research at this stage in order to explore the extent to which sustainable product designs are accepted by the people at the bottom of the pyramid in Taiwan, as well as the relevant experiences, patterns of consumption, and needs of such people. The questionnaire survey at this stage encompasses three parts, with detailed explanations provided, as follows.
The first part consists of research participants' personal data, which has the main function of facilitating good control of demographic variables and other variables; while the purposes are to organize the data of research participants, understand the composition of the demographic structure, and conduct in-depth discussions and analysis of problems.
The second part is to investigate the green consumerism perceptions and experiences of people at the bottom of the pyramid, where question items are designed with reference to relevant studies of green consumerism [42] [43] [44] [45] [46] [47] , and applicable additions, deletions, and modifications are made. In order to clarify information pertaining to this group's perceptions and experiences of green consumerism, yes/no questions and a 5-point Likert scale are adopted by the survey, and each question item is accompanied with choices of "strongly agree, " "agree, " "neither agree nor disagree, " "disagree, " and "strongly disagree, " from 5 points to 1 point, respectively. The third part addresses the patterns of consumption and product/service demands of people at the bottom of the pyramid in Taiwan. Question items of this part are designed with reference to relevant studies [36, 48, 49] , and applicable additions, deletions, and modifications are made. In order to gain an in-depth understanding of the needs of the people in this group and analyze relevant elements, the 5-point Likert scale is used, ranging from 5 (strongly agree) to 1 (strongly disagree).
Phase 2.
The stage uses the interview method to survey experts (Table 1) in sustainable design product regarding their professional views and opinions. The questionnaire is designed based on three basic dimensions: BOP population, design strategy, and sustainable product design. According to the professional views expressed in the interviews data is collected to understand the point of view of the BOP population in regard to sustainable design strategies, norms, and products to meet the needs of the BOP in Taiwan.
Phase 3.
This stage is the result of a comprehensive analysis of the consumer side and the designer side, developing strategies, and patterns of sustainable design in the perspective of BOP group in Taiwan.
Results and Discussion
Analysis on Questionnaire.
A total of 205 questionnaires were sent out, among which 190 were valid, after excluding the respondents with the annual income above NTD 
540
,000. In the procedure of data analysis, the willingness and experience of green consumption were mainly investigated among the group members to further understand their consumption features and the factors related to product needs. The questions were based on the essentials concluded from the related literature, mainly covering green consumption, consuming behavior and features, and the needs concerning products and services. The findings of this study should serve as the reference for future researches. The distribution of the demographics of the BOP group is shown in Table 2 .
Analysis of Consumers' Green
Awareness. The main part of this questionnaire is meant to understand the underlying population pyramid concept for cognition of green issues. In Table 3 , the rate for the concept of environmental awareness and protection is around 90%. However, one can see in the item "I know and understand what green product is, " that only 73.16% of the subjects think they know what green products are. As many people do not truly understand green products, public awareness of the concepts and meanings of green products must be enhanced.
Analysis of Experience and Green Consumption Willingness.
The questionnaire in this section is primarily to understand the BOP group in regard to green consumption experience and willingness. In Table 4 , the first half explores the experience of green consumption, 70.53%, the highest degree, were found to buy green living supplies, while, the lowest group, 18.42% were found to buy green furniture. In general, the use of green products in this population is not a high frequency; aside from the green living supplies, the other categories are below 50%, so it is worth exploring the reasons. The other part of the questionnaire explores the willingness of consumers to engage in green consumption. In Table 5 , about 76.84% of the people accept and purchase green-related products. But if the price of green products is higher than ordinary products, it will reduce their willingness to purchase. In addition, the purchase of green product requirement for the highest quality rates 97.32%; most consumers demand a high level of quality.
Analysis of the Characteristics Consumption in the BOP
Group. This research aims to understand the consumption characteristics of the BOP group; the topic is based on the five principles proposed by Prahalad [3] , as shown in Table 6 . In terms of cognitive demand, the vast majority of this population requires the use of daily necessities; 95.26% of the subjects in the "I have to buy daily necessities (e.g., clothing, personal hygiene items)" expressed consent. In addition, 76.84% of the subjects of most of the conceptual work in order to maintain the cost of living, in order to supply the required daily life. In terms of price, 87.37% of the subjects identified themselves as seeking a very reasonable price when shopping. In terms of brand awareness, 65.79% of the subjects in the "I have a brand awareness" expressed consent. In terms of connectivity, 80% expressed consent regarding: "evaluation of the network affects my buying choices. " This population often used Internet technology; 93.68% of the subjects expressed consent regarding: "I will use the Internet to obtain information, " so the network is one of the major ways to exchange information. For "I am pleased to accept the new technology because I know it will bring change for a better life" 85.27% of the subjects expressed consent. 89.53% of the subjects expressed consent in relation to: "I think technology will bring convenience to my life"; the BOP group is open and receptive to new technology. In terms of product selection based on the style and durability, 75.24% of the subjects agreed with: "For the selection of products, I like to buy a durable style. "
Analysis of BOP's Demand for Products and Services.
The questionnaire results are shown in Table 7 . Regarding "I like the practicality of the product" and "I value the product's functionality, " 97.36% of the subjects expressed consent, so the vast majority of subjects who purchase products focus on practicality and functionality. In addition, 93.16% of the subjects in the "In the use and operation of the product, I would hope that "the more simple the better" expressed consent, which represents that the majority of subjects want simple product features. In terms of appearance, 86.84% of the subjects expressed consent in reply to: "I pay attention to the appearance of the product, and think appearance is very important"; most of the subjects focus on the appearance of the product. In terms of product usability, in the "I attach great importance to product safety" and "I attach great importance to product durability (e.g., useful life)" 87.9%, 84.21%, respectively, of the subjects expressed consent; safety and durability are important factors determining purchase intention. In terms of services, 91.58% of the subjects in the category: "I think the product after-sales service is very important" and 85.79% of the subjects in the category: "Under the same conditions, I would choose the products which provide more after-sales service" expressed consent. That is, the service is important for the subjects, so the product design must consider service to meet the consumers' demand.
Factor Analysis and Reliability Evaluation.
In order to summarize the consumption features and needs of the respondents, the questionnaire contains 41 questions for the factor analysis; similar features are summarized together.
In order to know the reliability of the questionnaire, Reliability Analysis is conducted. The higher the Cronbach is, the more reliable the scale is. High reliability refers to the Cronbach above 0.7. The Cronbach of the questionnaire is 0.863, which is above 0.7, showing that the scale of the questionnaire is reliable:
Factor Analysis abstracts the same factors from the variables. After reducing the amount of the variables in order to achieve the effect of simplification, several factor 8 Mathematical Problems in Engineering dimensions are summarized, with the premise that most of the variables are kept. The second step of Factor Analysis is KMO Measure of Sampling Adequacy and Bartlett Sphericity Test. As the Kaiser-Meyer-Olkin (KMO) measure is to compare the simple and partial correlation coefficients between two original variables, the KMO test statistic indicator, as defined by (2) in mathematics, must be established for a comparison of the two. As revealed by (2), the KMO values vary from 0 to 1. A KMO value closer to 1 indicates a stronger correlation between variables and the original variables, which provides greater adequacy for factor analysis. Kaiser suggested that when the KMO value is higher, it is more effective after factor analysis [50] . A value of at least 0.9 means the effect is extremely appropriate, at least 0.8 means the effect is appropriate, at least 0.7 means the effect is acceptable, and at least 0.6 means the effect is normal. Below 0.5 means the effect is inappropriate. And then, the KMO = 0.785 and the significance of Bartlett's test of sphericity is 2 = 0.000, indicating that the data were proper. The questionnaire will be suitable for Factor Analysis:
After KMO Measure of Sampling Adequacy and Bartlett Sphericity Test mentioned above, the questionnaire is considered suitable for Factor Analysis. Thus the same factors are abstracted by the Principal Components Analysis of the Factor Analysis. From Table 8 , it can be seen that the total variance is 62.580% and the lowest eigenvalue is 1.184, which matches the selection conditions, the sum of eigenvalues is above 1, and the total explained variance is 40%. The next step is to conduct orthogonal rotation by Varimax: Max
In mathematical theories, converting the Varimax rotation to obtain a new value is to maximize the variant of the squared factor loading of all variables in the same factor or composition in order to better achieve objectives for a simple factor structure, which provide easier explanations of a factor structure, and thus, obtain a clearer concept. The acceptable range of the significant criteria of the factor loadings is above 0.3 by Hair et al. [51] . Thus the 44 questions in the questionnaire are refined to 10 principle factors, as shown in Table 9 :
The study names the factors according to the meanings of questions, respectively, including Brand and Personal Taste, Practical Value, Function Simplification, Technology Acceptance, Channel Dimension, Price Perception, Best Use, Product Dimension, Basic Needs, and Service-using Habits, as shown in Table 10 .
Interview Method.
This study through interviews with four experts will analyze the interview data. In this study, the main research content of the specifications will be used to construct sustainable product design and development according to the BOP perspective on the elaboration of the interview questionnaire design strategies. Furthermore, the scope of classification and induction-related issues and analysis of the internal factors oriented in the three abovementioned areas will proceed.
Basic Information on the Respondents.
The interview mainly focuses on the topics related to the BOP group and sustainable design of products; the views and suggestions of four experts from different fields are also analyzed. According to them, it is possible to introduce the views of the BOP group into the studies and theories related to sustainable design and development. Moreover, from the perspective of industrial designers, we can understand the professional procedures related to the sustainable design, based upon which, the research conclusion can be analyzed and summarized.
Analysis and Summary of Interview Data.
Based on the results of the interviews, the study obtained and named 176 concepts through open coding. Axial coding is conducted after open coding, whereby the topics are summarized according to the concepts. After the topics were completed, associate categories were further summarized. The study results total 18 associate categories which can be summarized into 4 principle categories: society orientation, consumer orientation, design orientation, and enterprise orientation. The details are as follows:
(i) Society orientation: market, social economy, government, and awareness; (ii) Consumer orientation: consumers, needs, views, and marketing; (iii) Design orientation: development, sustainable design, recycling, and cost; (iv) Management orientation: management, enterprise, brand, operation, innovation, and renting.
The details of its scope are shown in Table 11 . The results of interviews are classified and analyzed according to the characteristics. The orientations of society and consumers lean to the views of the class and the current social situation; thus, they are classified according to the consumption analysis of the sustainable products. The orientations of design and company lean to the developing model of the products for the BOP group. By cross-over analysis, the findings of analyzing the two orientations can be considered as the designing and developing norms of the sustainable products for the BOP group. Finally, induction into the design and development of sustainable development suited to the BOP group's strategy follows.
Analysis of the Consumption Habits of the BOP Group.
Through interviews, we can learn about the current social situation of this group, their consumption habits and many other aspects. Taking the BOP group as the subject, this study finds from the interviews that the definitions of the group may vary due to different regions. In the case of Taiwan, there is no extremely poor group compared with western countries or the Third World countries, although the gap between rich and poor does exist. Accordingly, the definition of BOP group is the relatively poor group. The summary and analysis of the interviews are presented in Table 11 .
Model Analysis of the Sustainable Product Development
for the BOP Group. For the BOP group, reasonable price is the most important view and the main aim. It also involves design orientation and management orientation. The norm and methods related to the sustainable design and development of the products are discussed from the perspectives of development and the companies. The related data from interviews are summarized and analyzed, as shown in Table 11 . 
Development Model of Sustainable Design for the BOP Group
Factor Analysis on the Product Consumption and Usage
Needs of the BOP Group. The questionnaire analysis is expounded in the descriptive statistics and factor analysis, all of which test consumers' consumption style and product usage in the market. In addition, 10 elements are abstracted from the factor analysis and combined with the survey to conduct an overall analysis on the consumption and usage needs of the BOP group, which are interpreted as follows:
(i) Brand and Personal Taste. For the BOP consumers, the most imperative factor is the price; however, this group still wants to purchase brand names. People all have vanity and the desire to advance; thus brand and personal taste remain crucial factors. The questionnaire discussion revealed that consumers expect the brand effects in purchase, including mental satisfaction, brand value, quality guarantee, and so on.
(ii) Use Value. BOP consumers purchase in a different way due to their limited income. Thus when purchasing or using products, they may mainly consider practicability and endurance. The questionnaire survey showed that the main consumers of the group focus on practical products for daily life needs; that is, they purchase because of need.
(iii) Function Simplification. This factor is mainly related to the content of products, in which the parts and functional operation are included. Based on the questionnaire, the group pays great attention to the functions of the products and expects simple use and operation. From the perspectives of design and development, it can be seen that if the functions and contents of products can be simplified, the costs of function development and content materials will be cut; thus the costs of products will be reduced and sustainable design realized.
(iv) Science and Technology. During the development of green products, technologies can improve the materials, manufacturing procedure, assembly, and recycling to meet the environmental requirements. The questionnaire shows that the group is aware that they live in an era of highly developed technologies which can change their lives and bring more convenience, so they keep a positive attitude and welcome technologies.
(v) Channel and Network. The channel is one of the main factors in selling; it can reach consumers directly. With the fast information flow brought by networks, the group is accustomed to, and greatly relies on, the network. The questionnaire showed that the group is accustomed to getting information from the related assessments gained by browsing the networks; networks are the main way to connect to the group.
(vi) Price Perception. Due to the income limitation, the questionnaire showed that the BOP group is sensitive to the price of their consumption habits, and often compares the prices when purchasing. The BOP group prefers offering consumption information to their family and friends, and purchasing in different places.
(vii) Best Use. The BOP group has the concept of best use of the products, that is they never buy a new one until a product wears out. Therefore, the consumption mobility is not high. They consider endurance, lasting beauty and stain resistance that all extend the usage. In other words, the service life of the product is crucial for them.
(viii) Cautious Purchase. The BOP group purchases carefully due to the income limitation. Thus on the perspective of product development and preference, products should be cut to a basic level. Those qualities that can improve the purchase intention of consumers should be selected and enhanced in order to attract the BOP.
(ix) Basic Needs. For the BOP group, work is for obtaining and maintaining living expenses. Besides price, they mainly want their basic needs met in terms of consumer psychology. Thus the product development should start from the basic and popular products. The sustainable design should be introduced in relation to living necessities; the products should meet the basic living needs of the group. The product developing and designing should follow the principles of being simple, easy and small in quantity to keep the cost down.
(x) Habits on Service Usage. It is found that the group fears service that is too complicated, which is similar to the attitude on product usage. Thus to provide products and services to the group, it is suggested to use a more simple way and one which is closer to daily life. different from the previous BOP development model. With regard to the dot lines represent time points of different stages in Figure 3 , the concept of "supporting input" has been added, which encompasses analysis of relevant data pertaining to the needs, material characteristics, materials, the environment, environmental indicators, and energy consumption, in order to provide more comprehensive support to product planning. Moreover, the concept of "environmental requirements and localization" is included, as the poor group at the bottom of the pyramid has a large population, resulting in distinct subgroups being formed within the group. As such, at the early stage of integrated design planning, background information on individuals' life, resource allocation, and geographical area should be taken into consideration in order that designers can have more comprehensive, strict, and rigorously integrated design planning to meet the needs of this group.
Development Norm of Sustainable Design in the Per
In the third stage of integrating design, the overall cost plan is added. Since the BOP group often takes price into consideration during purchasing, the cost plan is important. There are four main aspects to achieving the cost plan: material cost, mold cost, processing cost, and marketing cost, all of which aim to effectively reduce the related production and marketing cost and the selling price.
The second step is to work out the development norm of sustainable design in the perspective of the BOP group.
After introducing the BOP's views to sustainable design procedure, the development norm combines the sustainable development model with the view that the lifespan of a product should be taken into consideration in the sustainable design procedure.
In the new development norm of sustainable design, the study adds two new concepts: the market survey and the sales model. The data analysis found that the difference between the development of sustainable design in the perspective of BOP group and the previous concept of sustainable design is that the former has to consider the market orientation and design according to the actual needs of consumers. Moreover, due to the large BOP population, it is necessary to clearly define the differences among the various BOP groups.
The market characteristics of BOP groups are different from those of the common consumers. According to the analysis on product consumption and usage needs of BOP group, it is found that networks should be used frequently, the cost should be reduced and direct contact should be initiated, in order to penetrate the group. Therefore, the study introduces the lifespan of the products into the sales model.
The design and development of specifications in various stages of their life in the new "LC-BOP", marking a new concept, was added to the bottom of the pyramid view, as shown in Table 12 . 
Development Strategies of Sustainable Design in the
Perspective of the BOP Group. After discussing the ideas of sustainable design development in the perspective of the BOP group, the study proposes the development strategies of sustainable design in Taiwan. The topics concerning the BOP group mainly start from the consumer orientation. The consumer dimension contains the aspects of society and consumers: development strategies should combine development ideas with consumers' views. The development strategies are shown in Figure 4 . The strategies form a development dimension by combining the design ideas and operation ideas, and form a consumption dimension by combining the social views and consumers' views. The two dimensions are combined and the correlation is found. The development strategies of sustainable design in the perspective of BOP in Taiwan are derived from four aspects: company orientation, design orientation, society orientation, and consumer orientation. In the strategy figure, the four aspects are classified into company and design and society and consumers, according to the characteristics, shown in detail as follows.
Enterprise and Society Aspect.
Every enterprise has its own style and responsibility that influence the operation and the brand identity. The brand identity influences the model of developing products. Moreover, consumers' views and market positioning should be taken into consideration during product development, and the factor of environment assessment will make the product plan complete.
During the product planning, environmental requirements and localization (region) should be considered. In other words, the region of the consumers should be completely explored during the product planning, to develop the products closer to the needs of BOP group.
Society and Consumer Aspects.
Society is greatly correlated to consumers. Social economy, regional culture and social resource allocation all affect government policies, while government policies in turn affect market orientation and guide consumption habits. The study found that a sales database should be formed when the consumers make purchases, in order to provide a reference for future analysis based on the classification of consumers' habits, and to help enterprises conduct market surveys and environment assessments.
After the products are packed and sent to the channels and stores, consumers make their purchases, and enjoy the subsequent maintenance and repair service to extend the life span of the product. After the lifespan ends, the product is recycled into resources (recycling processing), or for second manufacturing (repairing or renewing the recycled products for sales) is conducted.
Conclusions
In the results and discussion, this study proposes the development model of sustainable design, including a factor analysis on the product consumption and usage needs of the BOP group in Taiwan, development norm and strategies of sustainable design in the perspective of the BOP group in Taiwan. With regard to the Bop group in Taiwan, this study investigated the young working poor in Taiwan. Relevant studies of the young working poor group and the new poor group largely focus on causes [53, 54] , phenomena [55, 56] , and corresponding aids [57] [58] [59] , and some relevant information is mentioned in the introduction of this paper. Despite a small number of studies of the new poor group, the working poor group, and the group of the left side of the M-shaped society (the low and middle income people) of Taiwan, as well as restricted information regarding purchasing behaviors, relevant studies have identified the emergence of unique views of consumption within this special "new poor group. " The formation regarding views of consumption, which reflect the mindset of social and economic reality, would exercise an action-reaction force on society and the economy and further exert profound and significant influence. Basically, the "new poor group" has become supporters of materialism in terms of objects' value, hedonism regarding the principles of life, and egotism in interpersonal relationships [60] . The patterns of consumption of this group are completely different from that of poor people in the past. A majority of studies have indicated the consumption of inexpensive, high quality, and high added value products by consumers in this group. They also consider quality, brand name, and taste, as well as seeking good service experiences and feelings [61, 62] . As it is a common practice for businesses to reduce product costs through sale price, manufacturer, product design, packaging, and merchandising in order to provide quality products to consumers in this group [63] . After the analysis of the third stage of the study, four conclusions result, as follows.
The Consumption Characteristics and Habits of BOP Group Are Unique so That the Needs of Consumers Should Be Orientated and Integrated into the Design Factor of Sustainable
Design. In Taiwan, the BOP group mainly refers to new poverty or working poor group. Due to the compact society of Taiwan, people are aware of the green concept. Thus if an overall survey on the product usage of the group can be conducted and their needs transformed into design factors of the green products, not only will the consumption willingness of the group be increased, but also the range of sustainable design will be extended.
According to the demand factor of the group, it is found that they have certain requirements concerning the products. Moreover, according to designers and scholars, if cost is considered as a design factor, simplification of product appearance and function is the main requirement, which coincides with the ideas of sustainable design.
Due to the Wide Range of the BOP Market in Taiwan, Different Poverty Levels and Regions Affect the Consumption Habits and Styles of the Group, so an Overall Market Evaluation Should Be Done to Define the Actual Business
Opportunities of the Group. The group features a large population. According to interviews, it can be seen that the BOP group members are similar to common people in terms of consumption ability and habits. Different lifestyles may change the other consumption factors, so that an overall market evaluation mechanism should be used to identify the actual needs of the group.
The biggest problem of the BOP group is the unequal distribution of social resources. The companies may find the range to be quite large, when investigating the needs of the group. Thus they should take regional characteristics into account when developing products based on the needs of the BOP group.
The so-called regional characteristics contain social trends, local resources, indigenous groups, and consumption habits. Those factors serve as important variables in designing for the BOP group, so they should be considered entirely. Different groups have different regional characteristics. Since the BOP group in Taiwan is new poverty or working poor, high quality and common prices are the main requirements; these should be introduced into the development model of sustainable design. The product development should be considered based on reducing costs. And, the results of this study have identical views with the results of relevant studies [60] [61] [62] .
High Quality and Common Price Are the Main Principles in Developing the Business Opportunities among the Group Members: To Achieve the Goal of a Common Price, the Design Cost Should Consider Every Feature to Effectively Reduce the
Cost and Attract Consumers. The BOP group mainly features the requirements of common price and small amount, which coincide with the small-amount production of sustainable design. A simplified manufacturing procedure can reduce the cost. Besides the cost reduction, attracting consumers is the most important aspect; it requires transferring the production cost to other parts, such as product functions, brand, channel convenience, and specialty, to improve the purchase intention and usage willingness of the consumers.
High quality and common price are the main concepts and ideas for BOP group in Taiwan. They can be achieved in all the brands and promoted by developing the subbrands. Besides distinguishing the brands, high quality and common price can also reduce the excessive costs and simplify the products to achieve the concept of sustainable design for the group. And, the results of this study have identical views with the results of relevant studies [60] [61] [62] .
The Development Dimension and Consumer Dimension Are Connected by Consumers and Channels. Consumption
Habits of Consumers Can Influence the Development, While the Channels Can Influence Consumers' Usage and the Recycling of Products. When developing design strategies, companies must observe consumer needs. Such a model can be divided into two dimensions: the development dimension and consumer dimension; they affect the development models of companies and consumers, respectively.
The needs and consumption styles of consumers may affect the decision-making and evaluation of enterprises during product development. Thus, enterprises should deeply understand the market to continue the product development. After a series of developments, enterprises should get in touch with consumers again through channels. Besides introducing the products to consumers, companies should observe the purchase behaviors of consumers to understand the sales situation of the products in the market. Channels help with the database establishment and play an important role in the recycling to maintain and extend the lifespan of products.
